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SUMMARY
The activity of 2'-5' oligo(A) synthetase has been measured both in control and interferon-treated lymphoid cells. While control or interferon-treated Raji and Namalwa cells exhibit low activity of the 2'-5' oligo(A) synthetase, the activity of this enzyme is increased 20-fold when Daudi cells are treated with the same dose of human interferon. The same enzyme is induced by interferon in R3HR-1 cells to a lesser extent.
Treatment of tissue cultures with interferon leads not only to the development of a broad antiviral resistance (Sonnabend & Friedman, 1973; Friedman, 1977) but also to a growth inhibitory effect on cells (Gresser et aL, 1970; Strander & Einhorn, 1977; Balkwill et al., 1978) . This inhibition, which is detected by following the rate of multiplication in control and interferon-treated cells, varies considerably in different cell lines, even those of very similar origin. A characteristic example is human lymphoid cells which exhibit varied sensitivity to homologous interferon (Adams et al., 1975) . Although there is general agreement that a number of enzymic activities are elevated in cells which have been treated with interferon (Marcus et al., 1975; Meldolesi et al., 1977; Lebleu et al., 1976; Roberts et al., 1976; Hovanessian et al., 1977; Kerr et al., 1977 , Kerr & Brown, 1978 De Ley et al., 1979; Schmidt et al., 1979) no one as yet has correlated any of these enzymes with the sensitivity of cells to interferon. Double-stranded RNA-dependent 2'-5' oligo(A) synthetase which converts ATP to oligonucleotides with 2'-5' phosphodiester bonds (Kerr & Brown, 1978 ) is one of these enzymes which occurs widely in cells and is generally induced with interferon, although certain cells carry this enzymic activity even if not treated with interferon (Stark et al., 1979; Werhaegen et al., 1980) . The role of 2'-5' oligo(A) has been worked out in both cell-free protein synthesizing systems (Kerr & Brown, 1978) and intact cells (Stark et al., 1979; Hovanessian et al., 1979; Williams et al., 1979) : it activates an endonuclease which degrades mRNA with the inhibition of protein synthesis as the final outcome. In order to find the reason for the varying sensitivity of cells to interferon, we have measured the activity of 2'-5' oligo(A) synthetase in four control and interferon-treated lymphoid cell lines which show varied sensitivity to the growth inhibitory effect of interferon (Adams et al., 1975) .
Lymphoid cell lines were grown as stationary suspensions in RPMI 1640 medium supplemented with 10% foetal bovine serum, 100 units penicillin/ml and 100 ag streptomycin/ml and kept at 37 °C in a 5 % CO 2 atmosphere. They were incubated with fresh medium for 48 h at 37 °C with a starting cell density of 0-5 × 106 cells/ml. Half of the cells of each culture (400 ml each) were treated with human lymphoblastoid interferon (150 IU/ml) for 24 h at 37 °C, while the other half (which served as control) was incubated without interferon. Crude cell extracts (S10) from control or interferon-treated cells (about 4 × 108 cells in each case) were prepared according to Kerr & Brown (1978) , with the exception that disruption of cells was performed by freezing and thawing followed by 20 strokes of a Dounce homogenizer.
The activity of 2'-5' oligo(A) synthetase is estimated by following the conversion of 3H-labelled ATP to adenosine oligomers as previously described (Stark et aL, 1979) . Incubations were for 24 h at 30 °C followed by precipitation of the mixture with 6 vol. acetone. The proportion of ATP which is polymerized is calculated by separating the synthesized oligomers from monomers with small DEAE-cellulose columns . The activity of the 2'-5' oligo(A) synthetase is expressed as the percentage of the substrate (3H-labelled ATP) which is converted to a mixture of oligonucleotides. The activity of 2'-5' oligo(A) synthetase was measured in cell extracts from four lymphoid cell lines. The proportion of 2'-5' oligo(A) which is formed by the poly(rI).poly(rC) bound enzyme obtained from both control and interferon-treated cells is presented in Table 1 , as calculated after separation of the polymerized material from ATP with DEAE-cellulose chromatography. The activity of this enzyme is low in control and interferon-treated Raji and Namalwa cells. The same enzymic activity increases after treatment of P3HR-1 and Daudi cells with interferon by 2.5-and 20-fotd respectively.
Short communications
These results show that different lymphoid cell lines exhibit different levels of 2'-5' oligo(A) synthetase after treatment with interferon. The same cell lines show a differential response to the anticellular effect of interferon (Adams et al., 1975) . Raji and Namalwa cells are reported to be very resistant to the growth inhibitory effect of interferon. Daudi cells were found to be very sensitive to interferon whereas P3HR-1 cells showed only some sensitivity. Our data accumulated in Table 1 show that there is a good correlation between the degree of induction of 2'-5' oligo(A) synthetase and sensitivity to interferon.
The induction of high levels of 2'-5' oligo(A) synthetase in Daudi cells enabled us to carry out experiments which confirm that we are dealing with the right enzyme since we have shown by further chromatographical analysis of the native and alkali-treated products that these are predominantly trimers (results not shown). We were also unable to induce 2'-5' oligo(A) synthetase in Daudi cells with interferon after treating the cells with either cycloheximide or actinomycin D, confirming earlier reports that interferon induces the synthesis of new molecules of this enzyme.
Although there are no other studies on this question, a recent paper reported that interferon could not induce the 2'-5' oligo(A) synthetase in a cell line which is very resistant to both the antiviral and anticellular effects of interferon (Werhaegen et al., 1980) . These data, although only from a single cell line, support the conclusion reached with our experiments, i.e. resistance to interferon correlates with the levels of synthetase after induction with interferon. 
